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(57)Abstract: 

PROBLEM TO BE SOLVED: To 
uniformize cooling rate in the width 
direction of a strip by retracting pinch 
rolls and a cooling water injecting device 
during passing a strip front end part 
restricting device in a hot rolling 
equipment. 

SOLUTION: The front end part of the 
strip 6 come out from a finish rolling mill 1 
is grasped with the strip front end part 
restricting device 8 and run toward a 
down coiler 2 synchronized with a rolling 
speed. The pair of pinch rolls 
attchably/detachably shiftable with the 
stirip6 and cooling water injection 
devices retra ctedlrTf h e^ ve rti c a I direction 
accompanied with the passing of the strip 
front end part restricting device 8 are 
shifted so as to approach vertically each 
surface of the strip 6 in order. The pinch rolls 4 are attached on vertically each 
surface of the strip 6 to keep the tension of the strip 6 in a specified range. 
Further, after passing the strip front end part restricting device 8, rapid cooling 
to the whole surface of the strip 6 can be executed while applying water 
pressure from the cooling water injection device 5. By this constitution, the 
length of a cooling line can be reduced and a scale layer on the surface of the 
strip 6 can be reduced. 



LEGAL STATUS 



http://www1 .ipdl jpo.go jp/PAl /res.../wAAAa09297DA409201 61 4P1 .ht 2001 /1 0/1 9 



(19)aJ|s:|l!SI^)t (J P) 



^n/jkmm'f'An (a) 



#il¥9-201614 

(43) {ckMB ^(1997) 8 .3 5 0 



(51) Int. CI. 

B21B 45/02 

39/00 
39/12 
39/14 



320 



F I 

B21B 45/02 

39/00 
39/12 
39/14 



320 
320 



U 
F 
G 
C 
B 



*3lEif* mm* fS*3l(^»4 FD (^7H) mi^M\^f^< 



(2i)ai!ss^ 


1#IS¥8 -27272 


(71)a3liA 


000006655 










(22) UPS 


¥fiK8^(1996) 1^22B 




M^M^ixms.±^m 2 T a 6 # 3 ^ 














































(74)ftaA 





(54) [%^(o«i^] iK^^^Ejiiiaiii 
(57) imm 

tm^. ;^ h y s/7*i^iP7-i' ^-oisj^St, ;^ h y j-y^fe 
?ftiP7k'«Jt^fi t 5 1 1 1-5. 




1 

mmimm-ri>mtz.i-):^ h y s'7*5feffl8}*i^i^EcDiiii§± lo 
•fsfSiKifSiEEiiefio 

iK*(Sil^1ffi^afp^ 9 ^ t Sri|#mi-f ■511 Jftii i (cfaSferofi 20 

(111*114] WIE^^ip^'tltgEcD;^ h y 
[|IW(Ol¥*ffl7ttSl?^] 30 

[0 0 0 1 J 

[0 0 0 2] 

ns. r©;^ h y yT'^fra^'C va, as-*oiE«j^D 40 

[0 0 0 3] 



i^M¥9-2 0 16 14 
2 

ttixa r i: t /isot?. tg^i:^|nl^;lov^-co^ft^KAs^ 

[0 0 0 4] Jf:?6l^ll, ^(Oip/iiieJllSWl-S*?)^ 
(0 0 0 5] 

m-^mflT. Y y j/^^feiffifSim^gSr;^ h y yy^^Jfly-r 
[0 0 0 6] ^t-t. ^^a^WilgcOTksItt^ iilS:^ 

(0 0 0 7] 

[0 0 0 8] SI 1 2 tt. ;*:«BJ(-S-:5< ^F^ffi 

iP7'r:/3 t$r*L-CV^.6„ y. h y j'y?^SP7-<>'3 

So 

[0 0 0 9] #f>^n— ;l^4 (4> iTWD— /Ujtfi^i^Cj 



3 

6 <D±T^ffi[ci*&S|]7KS:?^# ;0>(t ^> r b t'^'^^i 5 J: 5 
[00 10] ;^ h y i/y?&37>r V3i;:ji, Ku- 

[0011] flftisco;«&ifl7K«lt3gg 5 tt. 03 ^t>'ia 4 

fzU^ 1 4 rtlcBB □ L-C^^^>o t LTfft^PTK/ X/i- 1 3 

[0 0 12] /&S]7KPilt^S5 0>^ h y i/:7'6 tCD^f^ 

e>Jcmt-J:»9. ;^^P7K«W3gS5t;^hy 5/7^6 to 
lll8(c^i-iD<, fta7K«l^iga5(Diiffi;^^&]^cov^T 

^ftaTK/X/H 3(DEg^COV^Tt. Stt^lST 50 



1#M¥9-20 16 14 
4 

[0 0 13] 9:K±t^Mmm(DV^mmm\^^^^xm.m't 
[0 0 141 h y yy6(D9cm^i±±mmwii:^^bm 

LTT^ h y yy'^mi^^mmsit. it^mmm i t^ft*i 

[0 0 15] ;^hy 5/7^6 <0^feiffi;55tt±EE®«l 1:4- ibffi 

owiii;^ h y 2/7*6 (^^ii^^ig-^ic^e^^-r^o ^nt\3i 

y 2-^^t^^X(Oim'^mikU 
[0 0 16] ±TM;^I61tc#®LTV^/cl^>^^^ 

t&^M'^ms<Dm&mtixm\^y' h y y':fe(o±T^ 

^h.^. t;6>1j;«&a7KoiM^g5t>7^hy 5/7^6 (^^E 
Jc^LT^fSl^tb^fil^jiO-C. >'^hy i/7'5fe«J«j^3Sfi 

SCOiiig^^lC^^^TKPftlt^HSSrT. h y 2/7"6 0^®(C 
ifiSE^-^r;^ h y >;/7'(^^St:i7KIE&APx.Tmii/fr^P1- 

[0 0 17] TsY^) ^yy^^(o9tm^y^'y^4y2(r>x 
yy'9cmil^^mw^\t:^V') yy'^t^hmtx^xis^ W 

[0 0 1 8] ftii:^. ^J^'^V-^z^y 2COA'9 Pififflwli, 

7 2-^t?iAi-^fci^cDi)ft^«lt^Si l;6SS^te>i^T 

gS8:6^t7. h y 2/7*6;0^^f9^^H5tl^^(-. 
ic/^ofc;^ h y ;/7'6 05tiSa5-^I^ttTADE^iX7t7K. 



5 

[0 0 19] ^'etiB. i$^'!^:/3r><y 2(0-7 >'KU;Hc;:^ h 

h y y 6 1- 5 /N* 3/ iJ' r v' 3 V ^^Ad ;t 5 r 

[0 0 2 0] >^ h y :y7'6C0^i^;6^fcf>f^D-/U4 ^ii 

[0 0 2 ll^r6T% lo(0=?-ry^;d5^^*^^:>ofc?i 20 

-yu2 2a • 2 2 bSrS^^^SE^ictptci-s^^tc, r 
cO^;^i/-;W'2 2 a * 2 2 b;65;fe;&}-^t^Kgffi/^J: 5 30 
l-ffitTl/-/W2 3 a • 2 3 b ^rtStt, 2-^(D7. Y ^) -/y' 
5tffli*jmKB8SrS;^U-/^2 2 a • 2 2 b t^i-S^S 

U-/P2 2 a i:*iClf|^tb^-^T;^ h y :y:7-?^a7^y 40 

m^^^m(omR\^-^\^2 2 b tmz.m^%^^xm\. 

T\ d:,(oy^V^) yy'<o^^\h\z.^'t^mm:^m^xi7.^y( 

[0 0 2 21 



^mW'^-2 0 16 14 
6 

60 «eoT. h y y:7'Op"p^f^±§r^^U#^o L;^>^ 

[i)2] *:%Hj|S:(iicj*(t5;^ h y -yy-^My^^-^:^ 

[04] ;ft^7K«ltilgogiJ^>W'5;»fffillo 

[US] ii«:^(filt*»iEtroBiff,(O-0iJ^.Ti-fS;t;«)¥ 

[06] ji«*l6lt*«tOBa«roSiJ0!ISr*-f 
S0. 

[0 7] ^^ai^'tM^flKO;^ h y yyt(O«(6lE«DSiJ01J 
[0 8] ;^ai*'tltSewSiJW«lfife0tJSr^-tet,-g;6<)¥ffi 

0O 

[09] ;^ h y y7'9cmi^Mmm(r>:ff^ Kv-zWiEE 

0o 

[??^<OaftBJ] 

1 tt±E3i« 

5 ^^^TkW^SS 

6 T.hVyy' 

8 ;^ h y s'7'5fe*a}4)^3s« 

9 4ff-&* 

1 1 m^^mm 

12 «^!»^i^e 

2 1 ML^ffl;<f'i' 

2 2a •22b U—/U 
2 3a •23b Ws^-'^ 



#M¥9-2 0 16 14 



imi] 










G 


G 


G 




G 


G 


G 


G 




G 


G 


G 


G 




G 


G 


G 


G 




G 






G 




G 


74 


/ 

n 







[134] 





(6 ) 



#Bfl¥9-2 0 16 14 



[116] 




ma] 



^5 





[119] 



22b 



7-< 



1 



I 1 



23b 

4i 



3 



-4 

[-5 



' ■ 



27-c 



>27 



?)^= = = = = IFIF 



! ! I ' l_ II ir UtI 



( 7 ) 0 16 14 

(5i)int.ci/ mm^ itF^ss#^ Fi mmmTf^mm 

B21C 47/00 B21C 47/00 H 



http://wvw4Jpdljpo.gojp/cgl-bln/tran_,..2522%2520BGCOLOR%3D%2522lightyellow%2522 



* NOTICES * 

Japan Patent Office is not responsible for any 
dcunages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The band steel rolling facility between heat which has the strip cooling line installed between the finishing mill and 
coiler which are characterized by providing the following, and the aforementioned finishing mill and the aforementioned coiler. It 
is the pinch roll which can contact vertical each field of the aforementioned strip after it can shunt on the course of a strip 
nose-of-cam arresting gear and a strip nose-of-cam arresting gear passes, only while the strip nose-of-cam arresting gear which 
can move is formed on the aforementioned strip cooling line from the aforementioned finishing-mill side to the aforementioned 
coiler side synchronizing with rolling speed and the aforementioned strip nose-of-cam arresting gear passes the aforementioned 
strip cooling line, pinching the nose of cam of a strip and giving tension to a strip. The cooling water fuel injection equipment 
with which the injection tip was prepared in the field which can approach vertical each field of the aforementioned strip after it 
can shunt on the course of a strip nose-of-cam arresting gear and a strip nose-of-cam arresting gear passes, only while the 
aforementioned strip nose-of-cam arresting gear passes. 

[Claim 2] The band steel rolling facility between heat according to claim 1 whose sense of the stream of the aforementioned 

cooling water fiiel injection equipment is characterized by meeting in the direction of plate leaping in general 

[Claim 3] The band steel rolling facility between heat according to claim 2 this component is greatly characterized by the bird 

clapper, including the component the sense of the stream of the aforementioned cooling water fuel injection equipment turns 

component ] to the direction central site of the board width as it goes to the direction outside of the board width. 

[Claim 4] The band steel rolling facility between heat given in the claim 1 characterized by preparing the slot which the both sides 

of the direction of the board width opened wide to the opposed face with the strip of the aforementioned cooling water fuel 

injection equipment, or any 1 term of 3. 
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Japan Patent Office is not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the band steel rolling facility between heat (hot strip 

mill). 

[0002] 

[Description of the Prior Art] In the band steel rolling facility between heat, the strip rolled out by the finishing mill even at 
predetermined board thickness is cooled by even predetermined roUing-up temperature by the strip cooling line prepared between 
the fmishing mill and the down coiler by the time it was rolled round by the mandrel of a down coiler. This strip cooling line 
consists of a run out table which consists of hundreds of drive formula roller tables, and a water spray formula cooling system or a 
water lamina formula cooling system, cools the inferior surface of tongue of the strip which has a run-out-table top conveyed with 
the cooling water injected from between the rollers of a run out table, and cools the upper surface of a strip with the cooling water 
injected from the upper part of a run out table. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the case of the water spray formula cooling system like the above, or a 
water lamina formula cooling system, most cooling water which flowed the upper surface of a strip flows and falls from the side 
edge of a strip. Therefore, since the side edge section would always touch new water as compared with a center section becoming 
that the flow of cooling water tends to stagnate, the degree of cooling about the direction of the board width tended to become 
uneven. 

[0004] this invention cancels the trouble imposed on such conventional technology, and is thought out for the purpose of offering 
tiie band steel rolling facility between heat improved so that the degree of cooling about the direction of the board width could be 
equalized. 
[0005] 

[Means for Solving the Problem] In order to achieve such a purpose, it sets to this invention. In the band steel rolling facility 
between heat which has the strip cooling line installed between a fmishing mill and coiler, and these finishing mills and coiler 
While forming the strip nose-of-cam arresting gear which can move on a strip cooling line from a fmishing-mill side to a coiler 
side synchronizing witii rolling speed, pinching the nose of cam of a strip and giving tension to a strip Only while a strip 
nose-of-cam arresting gear passes the composition of a strip cooling line, on the course of a strip nose-of-cam arresting gear can 
be shunted. And the pinch roll which can contact vertical each field of a strip after a strip nose-of-cam arresting gear passes, Only 
while a strip nose-of-cam arresting gear passes, after it can shunt on the course of a strip nose-of-cam arresting gear and a strip 
nose-of-cam arresting gear passes, it shall have the cooling water fuel injection equipment with which the injection tip was 
prepared in the field which can approach vertical each side of a strip. 

[0006] And the stream of a cooling water fuel injection equipment is made to meet in the direction of plate leaping in general, and 
it was made for the component the stream of the injection tip of the direction outside of the board width turns [ component ] to the 
direction central site of the board width more nearly especially to become large. Furthermore, the slot which the both sides of the 
direction of the board width opened wide to the opposed face with the strip of a cooling water fuel injection equipment shall be 
prepared. 
[0007] 

[Embodiments of the Invention] With reference to an attached drawing, the composition of this invention is explained in detail 
below. 

[0008] Drawing 1 and drawing 2 show the last stand of the fmishing mill 1 in the band steel rolling facility between heat based on 
this invention, the down coiler 2, and the strip cooling line 3 installed among these. The strip cooling line 3 is the upper and lower 
sides which opened the proper interval and were installed successively about the direction of plate leaping from the pinch roll 4 
and the cooling water fuel injection equipment 5 of a large number which make a pair. These pinch rolls 4 and cooling water fiiel 
injection equipments 5 are arranged by turns about the direction of plate leaping. 

[0009] Each pinch roll 4 consists of an up-and-down roll pair, and each roll is supported possible [ attachment-and-detachment 
movement ] up and down, respectively. While each pinch roll 4 puts vertical both sides of the strip 6 sent out from a fmishing mill 
1 with the predetermined press force, each can give driving force and rotational speed is controlled freely. And the cooling water 
fuel injection equipment 5 consists of a cooling water fuel injection equipment which makes a pair up and down like a pinch roll 
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4, and each cooling water fuel injection equipment 5 is supported possible [ attachment-and-detachment movement to vertical 
each field of a strip 6 ]. Two or more cooling water nozzles are prepared in the opposed face with the strip 6 of this cooling water 
fuel injection equipment 5, and cooling water can be blown now upon vertical each field of a strip 6. 

[0010] The guide rail 7 is installed in the strip cooling line 3 along the direction of plate leaping. The strip nose-of-cam arresting 
gear 8 it runs where the nose of cam of the strip 6 sent out from a fmishing mill 1 is grasped is laid in this guide rail 7. The strip 
nose-of-cam arresting gear 8 is equipped with the run truck 9 driven by the pinion gear which gears on the rack gear installed in a 
guide rail and parallel, for example, and the grasping roll 10 which grasps the nose of cam of the strip 6 sent out from a fmishing 
mill 1 from the upper and lower sides while a wheel is regulated by the up-and-down guide rail 7 and a relief is prevented. 
[001 1] The opposed face with a strip 6 is making the flat surface, and the aforementioned cooling water fiiel injection equipment 
5 is carrying out opening of the cooling water nozzle 1 3 into the hollow 14 cut in this flat surface, as shown in drawing 3 and 
drawing 4 . [ many ] And the more nearly outside thing is turned to the central site of the direction of the board width as the sense 
of all streams is arranged in parallel in the direction of either the upstream of the sending-out direction of a strip 6, or a 
downstream as the injection direction of the cooling water nozzle 1 3 meets in the direction of plate leaping in general and Arrow 
F showed to drawing 5 , or Arrow F showed as well as drawing 6 . By giving greatly the component the stream of an outside 
nozzle turns [ component ] to the inside of a board; without making the stream F of all nozzles especially parallel to the direction 
of plate leaping, it suppresses that cooling water flows out of the side edge of a strip 6 at an early stage, and only the side edge 
section of a strip 6 touches new water, and can prevent supercooling and a bird clapper. 

[0012] The slot 1 5 which meets in the direction of the board width is cut in the opposed face with the strip 6 of the cooling water 
fuel injection equipment 5. the ** to which the new water spouted from each cooling water nozzle 1 3 does not interfere in the 
grasping roll 10 by this slot 15 - an early stage - and since it is discharged on the average, it becomes possible to increase the 
flow rate of cooling water, and the cooling rate of a strip 6 can be raised Further by this, the inclination about the direction of the 
board width of the cooling water pressure between the cooling water fiiel injection equipment 5 and a strip 6 can be eased, the 
flow of the direction of the board width in a portion with high cooling water pressure odier than slot 1 5 can be suppressed, and 
generating of the cooling unevenness of the direction of the board width can be prevented. In addition, this slot 1 5 may curve 
' suitably, as shown not only in a thing linear in the direction of the board width but in drawing 7 . Moreover, even if it makes small 
the division unit about the direction of plate leaping of the cooling water fuel injection equipment 5, it opens the proper crevice G 
between each division unit and it makes it drain from this crevice G ** [ according to / such a slot 1 5 ] as shown in drawing 8 , it 
is effective for raising a cooling rate and abolishing cooling unevenness. hi addition, it may be the problem of the stream balance 
of each section divided in short also about arrangement of the cooling water nozzle 1 3 in the slot 1 5, and you may be arrangement 
not only a regular array but random. 

[0013] Next, the operation point of the above-mentioned example is explained. 

[00 1 4] In the state before sending out the nose of cam of a strip 6 from a fmishing mill 1 , as shown in drawing 1 , all the pinch 
rolls 4 and all the cooling water fuel injection equipments 5 move to the position estranged up and down mutually, and it is 
standing by. And the strip nose-of-cam arresting gear 8 is standing by, where the grasping roll 10 is rotated with mist or a high 
peripheral velocity from the sending-out speed of the strip 6 from a finishing mill 1 at the latest of the outlet of the last stand of a 
fmishing mill 1 . 

[001 5] Shortly after the nose of cam of a strip 6 comes out of a finishing mill 1 , the strip nose-of-cam arresting gear 8 grasps the 
nose of cam of a strip 6 between the grasping rolls 10 of a couple. With it almost, or rather, what minute, the strip nose-of-cam 
arresting gear 8 starts the acceleration which goes to a down coiler 2, and comes to run acceleration a little early for a short time 
synchronizing with the rolling speed of a finishing mill 1 . 

[0016] On the other hand, each set of the pinch roll 4 which had shunted in vertical both directions, and the cooling water fiiel 
injection equipment 5 moves so that it may take to passage of the strip nose-of-cam arresting gear 8 and vertical each field of a 
strip 6 may be approached in order. And the rotational speed is controlled for a pinch roll 4 to contact vertical each side of a strip 
6, and to always maintain the tension of a strip 6 in the predetermined range. Moreover, from the cooling water fuel injection 
equipment 5, cooling water is blown towards vertical each side of a strip 6. Thus, since a strip 6 is cooled where always suitable 
tension is given, the board configuration after cooling is improved sharply. And since attachment-and-detachment movement is 
possible also for the cooling water fiiel injection equipment 5 to the front face of a strip 6, the cooling water fiiel injection 
equipment 5 can be made to be able to approach the front face of a strip 6 after passage of the strip nose-of-cam arresting gear 8 
and water pressure can be applied and cooled quickly all over a strip, cooling line length can be cut down. In addition, since scale 
** generated on the front face of a strip 6 becomes small, the load of the acid cleaning of the following process is mitigated. 
[0017] If the nose of cam of a strip 6 arrives at the entrance of a down coiler 2, the retention span of the grasping roll 10 of the 
strip nose-of-cam arresting gear 8 will be released. Thereby, the strip nose-of-cam arresting gear 8 separates from a strip 6, to the 
termination of a guide rail 7, runs as it is and stops. 

[00 1 8] On the other hand, near the entrance of a down coiler 2, as shown in drawing 2 , the fluid fiiel injection equipment 1 1 for 
introducing the nose of cam of a strip 6 to a down coiler 2 is formed. From this fluid fuel injection equipment 1 1 , the water 
pressurized towards the point of the strip 6 which became free, air, nitrogen gas, etc. are sprayed, and the nose of cam of a strip 6 
is led to the entrance of a down coiler 2 at the same time a strip 6 is separated from the strip nose-of-cam arresting gear 8. At this 
time, the inflow of the strip 6 to the entrance of a down coiler 2 can be further carried out smoothly by giving the velocity 
compoment of the travelling direction of a strip 6 to an injection fluid. 

[001 9] Li addition, in case a strip 6 is rolled round by the mandrel of a down coiler 2, by always adding the back tension to a strip 
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6 by the pinch roll 4, a strip 6 slackens and is rolled round uniformly [ there is nothing and ]. Since the slowdown of the strip 6 on 
the strip cooling line 3 is attained, it becomes unnecessary therefore, to slow down the rolling speed of a strip tail edge in a 
finishing mill 1 . 

[0020] the electromagnetism built in each cooling water fuel injection equipment 5 located in the bottom although there was a 
possibility that the restraint to a tail edge might sway in case the tail edge of a strip 6 passes a pinch roll 4, and a tail edge might 
sway up and down to a ******** sake - a stable run of a tail edge is maintained by tiie aspirator 12 Since a tail edge can be 
stabilized with the injection pressure fi-om the fluid fuel injection equipment 1 1 when a tail edge reaches a down coiler 2, it 
becomes unnecessary and to slow down the bearer rate of a strip tail edge sharply. 

[0021] By the way, by returning the strip nose-of-cam arresting gear 8 to the position just behind a finishing mill 1 in preparation 
for sending out of the following strip, if one coil finishes winding, if it is **♦*, although there is nothing, this reset time will serve 
as lost time. In order to make it this lost time not arise Return in parallel [ as shown in drawing 9 ] with the guide rail 7 prepared 
in the strip cooling line 3, and the guide rail 2 1 of exclusive use is formed. While carrying out as [ connect / shorter-rail 22a and 
22b which is the grade by which the strip nose-of-cam arresting gear 8 appears in each of the leader of these 2 sets of guide rails 
7-2 1 and a trailer ] It is good for this shorter-rail 22a and 22b to prepare infestation rail 23a and 23b so that horizontal movement 
right and left may be free, and to be made to carry out horizontal movement of two sets of the strip nose-of-cam arresting gears 8 
by turns with shorter-rail 22a and 22b. If it does in this way, while one strip nose-of-cam arresting gear will run the guide-rail 7 
top Return the strip nose-of-cam arresting gear of another side, and make it run the guide-rail 21 top of exclusive use, and it 
returns to a finishing-mill 1 side. When it finishes rolling a coil and a pinch roll 4 and the cooling water fuel injection equipment 5 
are opened up and down Carry out horizontal movement and the guide rail 7 of the strip cooling line 3 is made to adjust the strip 
nose-of-cam arresting gear of another side which has already returned to the start edge side with shorter-rail 22a by the side of the 
start edge. And since horizontal movement can be carried out, a strip nose-of-cam arresting gear can be returned and while 
running to the termination of the strip cooling line 3 can make the guide rail 21 of exclusive use adjust it with shorter-rail 22b by 
the side of termination The standby state over sending out of the following strip can be realized without producing lost time. 
[0022] 

[Effect of the Invention] Thus, since cooling efficiency may be improved by being able to give fixed tension to a strip and 
moreover making a cooling water fiiel injection equipment approach a strip at the time of cooling, since the strip nose-of-cam 
arresting gear restrained mechanically runs the nose of cam of the strip sent out fi"om a finishing mill synchronizing with the 
rolling speed of a finishing mill according to this invention, a cooling state will be equalized over the overall length of a strip. 
Therefore, upgrading of a strip can be attained. And since generating of a premature start or meandering can be prevented over 
the overall length of a strip and plate-leaping speed is accelerable corresponding to the capacity of a finishing mill, improvement 
in productivity can also be attained. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the band steel rolling facility between heat (hot strip 
mill). 
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2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



PRIOR ART 



Pescription of the Prior Art] In the band steel rolling facility between heat, the strip rolled out by the finishing mill even at 
predetermined board thickness is cooled by even predetermined rolling-up temperature by the strip cooling line prepared between 
the fmishing mill and the down coiler by the time it was rolled round by the mandrel of a down coiler. This strip cooling line 
consists of a run out table which consists of hundreds of drive formula roller tables, and a water spray formula cooling system or a 
water lamina formula cooling system, cools the inferior surface of tongue of the strip which has a run-out-table top conveyed with 
the cooling water injected fi"om between the rollers of a run out table, and cools the upper surface of a strip with the cooling water 
injected fi*om the upper part of a run out table. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Thus, since cooling efficiency may be improved by being able to give fixed tension to a strip and 
moreover making a cooling water fuel injection equipment approach a strip at the time of cooling, since the strip nose-of-cam 
arresting gear restramed mechanically runs the nose of cam of the strip sent out from a finishing mill synchronizing with the 
rolling speed of a finishing mill according to this invention, a cooling state will be equalized over the overall length of a strip. 
Therefore, upgrading of a strip can be attained. And since generating of a premature start or meandering can be prevented over 
the overall length of a strip and plate-leaping speed is accelerable corresponding to the capacity of a finishing mill, improvement 
in productivity can also be attained. 
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TECHNICAL PROBLEM 



[Probrem(s) to be Solved by the Invention] By the way, in the case of the water spray formula cooling system like the above, or a 
water lamina formula cooling system, most cooling water which flowed the upper surface of a strip flows and falls from the side 
edge of a strip. Therefore, smce the side edge section would always touch new water as compared with a center section becoming 
that the flow of cooling water tends to stagnate, the degree of cooling about the direction of the board width tended to become 
uneven. 

[0004] this invention cancels the trouble imposed on such conventional technology, and is thought out for the purpose of oflfering 
the band steel rolling facility between heat improved so that the degree of cooling about the direction of the board width could be 
equalized. 
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MEANS 



[Means for Solving the Problem] Li order to achieve such a purpose, it sets to this invention. Li the band steel rolling facility 
between heat which has the strip cooling line installed between a finishing mill and coiler, and these fmishing mills and coiler 
While forming the strip nose-of-cam arresting gear which can move on a strip cooling line from a fmishing-mill side to a coiler 
side synchronizing witii rolling speed, pinching the nose of cam of a strip and giving tension to a strip Only while a strip 
nose-of-cam arresting gear passes the composition of a strip cooling line, on the course of a strip nose-of-cam arresting gear can 
be shunted. And the pinch roll which can contact vertical each field of a strip after a strip nose-of-cam arresting gear passes, Only 
while a strip nose-of-cam arresting gear passes, after it can shunt on the course of a strip nose-of-cam arresting gear and a strip 
nose-of-cam arresting gear passes, it shall have the cooling water ftiel injection equipment with which the injection tip was 
prepared in the field which can approach vertical each side of a strip. 

[0006] And the stream of a cooling water fuel injection equipment is made to meet in the direction of plate leaping in general, and 
it was made for the component the stream of the injection tip of the direction outside of the board widtii turns [ component ] to the 
direction central site of tiie board width more nearly especially to become large. Furthermore, the slot which the botii sides of the 
direction of the board width opened wide to the opposed face with the strip of a cooling water fuel injection equipment shall be 
prepared. 
[0007] 

[Embodiments of the hivention] With reference to an attached drawing, the composition of this invention is explained in detail 
below. 

[0008] Drawing 1 and drawing 2 show the last stand of the finishing mill 1 in the band steel rolling facility between heat based on 
this invention, the down coiler 2, and the strip cooling line 3 installed among these. The strip cooling line 3 is the upper and lower 
sides which opened the proper interval and were installed successively about the direction of plate leaping from the pinch roll 4 
and the cooling water fiiel injection equipment 5 of a large number which make a pair. These pinch rolls 4 and cooling water fuel 
injection equipments 5 are arranged by turns about the direction of plate leaping. 

[0009] Each pinch roll 4 consists of an up-and-down roll pair, and each roll is supported possible [ attachment-and-detachment 
movement ] up and down, respectively. While each pinch roll 4 puts vertical both sides of the strip 6 sent out from a finishing mill 
1 with the predetermined press force, each can give driving force and rotational speed is controlled freely. And the cooling water 
fuel injection equipment 5 consists of a cooling water fliel injection equipment which makes a pair up and down like a pinch roll 
4, and each cooling water fuel injection equipment 5 is supported possible [ attachment-and-detachment movement to vertical 
each field of a strip 6 ] . Two or more cooling water nozzles are prepared in the opposed face with the strip 6 of this cooling water 
fuel injection equipment 5, and cooling water can be blown now upon vertical each field of a strip 6. 

[0010] The guide rail 7 is installed in the strip cooling line 3 along the direction of plate leaping. The strip nose-of-cam arresting 
gear 8 it runs where the nose of cam of the strip 6 sent out from a fmishing mill 1 is grasped is laid in this guide rail 7. The strip 
nose-of-cam arresting gear 8 is equipped with the run truck 9 driven by the pinion gear which gears on the rack gear installed in a 
guide rail and parallel, for example, and the grasping roll 10 which grasps the nose of cam of the strip 6 sent out from a finishing 
mill 1 from the upper and lower sides while a wheel is regulated by the up-and-down guide rail 7 and a relief is prevented. 
[001 1] The opposed face with a strip 6 is making the flat surface, and the aforementioned cooling water fiiel injection equipment 
5 is carrying out opening of the cooling water nozzle 1 3 into the hollow 1 4 cut in this flat surface, as shown in drawing 3 and 
drawing 4 . [ many ] And the more nearly outside thing is turned to the central site of the direction of the board width as the sense 
of all streams is arranged in parallel in the direction of either the upstream of the sending-out direction of a strip 6, or a 
downstream as the injection direction of the cooling water nozzle 1 3 meets in the direction of plate leaping in general and Arrow 
F showed to drawing 5 , or Arrow F showed as well as drawing 6 . By giving greatly the component the stream of an outside 
nozzle turns [ component ] to the inside of a board, without making the stream F of all nozzles especially parallel to the direction 
of plate leaping, it suppresses that cooling water flows out of the side edge of a strip 6 at an early stage, and only the side edge 
section of a strip 6 touches new water, and can prevent supercooling and a bird clapper. 

[00 1 2] The slot 1 5 which meets in the direction of the board width is cut in the opposed face with the strip 6 of the cooling water 
fuel injection equipment 5. the ** to which the new water spouted from each cooling water nozzle 13 does not interfere in the 
grasping roll 10 by this slot 15 — an early stage -- and since it is discharged on the average, it becomes possible to increase the 
flow rate of cooling water, and the cooling rate of a strip 6 can be raised Further by this, the inclination about the direction of the 
board width of the cooling water pressure between the cooling water fxiel injection equipment 5 and a strip 6 can be eased, the 
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flow of the direction of the board width in a portion with high coohng water pressure other than slot 15 can be suppressed, and 
generating of the cooling unevenness of the direction of the board width can be prevented. In addition, this slot 1 5 may curve 
suitably, as shown not only in a thing linear in the direction of the board width but in drawing 7 . Moreover, even if it makes small 
the division unit about the direction of plate leaping of the cooling water fuel injection equipment 5, it opens the proper crevice G 
between each division unit and it makes it drain from this crevice G ** [ according to / such a slot 1 5 ] as shown in drawing 8 , it 
is effective for raising a cooling rate and abolishing cooling unevenness. hi addition, it may be the problem of the stream balance 
of each section divided in short also about arrangement of the cooling water nozzle 1 3 in the slot 1 5, and you may be arrangement 
not only a regular array but random. 

[001 3] Next, the operation point of the above-mentioned example is explained. 

[00 1 4] In the state before sending out the nose of cam of a strip 6 from a finishing mill 1 , as shown in drawing 1 , all the pinch 
rolls 4 and all the cooling water fiiel injection equipments 5 move to the position estranged up and down mutually, and it is 
standing by. And the strip nose-of-cam arresting gear 8 is standing by, where the grasping roll 10 is rotated with mist or a high 
peripheral velocity from the sending-out speed of the strip 6 from a finishing mill 1 at the latest of the outlet of the last stand of a 

finishing mill 1 . 

[00 1 5] Shortly after the nose of cam of a strip 6 comes out of a finishing mill 1 , the strip nose-of-cam arresting gear 8 grasps the 
nose of cam of a strip 6 between the grasping rolls 10 of a couple. With it almost, or rather, what minute, the strip nose-of-cam 
arresting gear 8 starts the acceleration which goes to a down coiler 2, and comes to run acceleration a little early for a short time 
synchronizing with the rolling speed of a finishing mill 1 . 

[0016] On the other hand, each set of the pinch roll 4 which had shunted in vertical both directions, and the cooling water fiiel 
injection equipment 5 moves so that it may take to passage of the strip nose-of-cam arresting gear 8 and vertical each field of a 
strip 6 may be approached in order. And the rotational speed is controlled for a pinch roll 4 to contact vertical each side of a strip 
6, and to always maintain the tension of a strip 6 in the predetermined range. Moreover, from the cooling water fuel injection 
equipment 5, cooling water is blown towards vertical each side of a strip 6. Thus, since a strip 6 is cooled where always suitable 
tension is given, the board configuration after cooling is improved sharply. And since attachment-and-detachment movement is 
possible also for the cooling water fiiel injection equipment 5 to the front face of a strip 6, the cooling water fiiel injection 
equipment 5 can be made to be able to approach the front face of a strip 6 after passage of the strip nose-of-cam arresting gear 8 
and water pressure can be applied and cooled quickly all over a strip, cooling line length can be cut down. In addition, since scale 
** generated on the front face of a strip 6 becomes small, the load of the acid cleaning of the following process is mitigated. 
[0017] If the nose of cam of a strip 6 arrives at the entrance of a down coiler 2, the retention span of the grasping roll 10 of ttie 
strip nose-of-cam arresting gear 8 will be released. Thereby, the strip nose-of-cam arresting gear 8 separates from a strip 6, to the 
termination of a guide rail 7, runs as it is and stops. 

[00 1 8] On the other hand, near the entrance of a down coiler 2, as shown in drawing 2 , the fluid fiiel injection equipment 1 1 for 
introducing the nose of cam of a strip 6 to a down coiler 2 is formed. From this fluid fiiel mjection equipment 1 1 , the water 
pressurized towards the point of the strip 6 which became free, air, nitrogen gas, etc. are sprayed, and the nose of cam of a strip 6 
is led to the entrance of a down coiler 2 at the same time a strip 6 is separated from the strip nose-of-cam arresting gear 8. At this 
time, the inflow of the strip 6 to the entrance of a down coiler 2 can be fiirther carried out smoothly by giving the velocity 
compoment of the travelling direction of a strip 6 to an injection fluid. 

[0019] In addition, in case a strip 6 is rolled round by the mandrel of a down coiler 2, by always adding the back tension to a strip 
6 by the pinch roll 4, a strip 6 slackens and is rolled round uniformly [ there is nothing and ]. Since the slowdown of the strip 6 on 
the strip cooling line 3 is attained, it becomes unnecessary therefore, to slow down the rolling speed of a strip tail edge in a 
finishing mill 1 . 

[0020] the electromagnetism built in each cooling water fuel injection equipment 5 located in the bottom although there was a 
possibility that the restraint to a tail edge might sway in case the tail edge of a strip 6 passes a pinch roll 4, and a tail edge might 
sway up and down to a ******** sake - a stable run of a tail edge is maintained by tiie aspirator 12 Since a tail edge can be 
stabilized with the injection pressure from the fluid fiiel injection equipment 1 1 when a tail edge reaches a down coiler 2, it 

becomes unnecessary and to slow down the bearer rate of a strip tail edge sharply. 

[0021] By the way, by returning the strip nose-of-cam arresting gear 8 to the position just behind a finishing mill 1 in preparation 
for sending out of the following strip, if one coil finishes winding, if it is ****, although there is nothing, this reset time will serve 
as lost time. In order to make it this lost time not arise Return in parallel [ as shown in drawing 9 ] with the guide rail 7 prepared 
in the strip cooling line 3, and the guide rail 21 of exclusive use is formed. While carrying out as [ connect / shorter-rail 22a and 
22b which is the grade by which the strip nose-of-cam arresting gear 8 appears in each of the leader of these 2 sets of guide rails 
7-21 and a trailer ] It is good for this shorter-rail 22a and 22b to prepare infestation rail 23a and 23b so that horizontal movement 
rigjit and left may be free, and to be made to carry out horizontal movement of two sets of the strip nose-of-cam arresting gears 8 
by turns with shorter-rail 22a and 22b. If it does in this way, while one strip nose-of-cam arresting gear will run the guide-rail 7 
top Return the strip nose-of-cam arresting gear of another side, and make it run the guide-rail 2 1 top of exclusive use, and it 
returns to a finishing-mill 1 side. When it finishes rolling a coil and a pinch roll 4 and the cooling water fiiel injection equipment 5 
are opened up and down Carry out horizontal movement and the guide rail 7 of the strip cooling line 3 is made to adjust the strip 
nose-of-cam arresting gear of another side which has already returned to the start edge side with shorter-rail 22a by the side of the 
start edge. And since horizontal movement can be carried out, a strip nose-of-cam arresting gear can be returned and while 
running to the termination of the strip cooling line 3 can make the guide rail 21 of exclusive use adjust it with shorter-rail 22b by 
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the side of termination The standby state over sending out of the following strip can be realized without producing lost time. 
[0022] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The notional block diagram showing the state before carrying out plate leaping of the strip to the strip cooling line in 
this invention facility. 

[Drawing 21 The notional block diagram showing the state where plate leaping of the strip was carried out to the strip cooling line 
in this invention facility. 

[Drawing 31 The outline plan showing an example of an opposed face with the strip of a cooling water fuel injection equipment. 
[Drawing 41 The partial cross section of a cooling water fiiel injection equipment. 

[Drawing 51 The notional plan showing an example of the relation between the direction of plate leaping, and a stream. 
[Drawmg 61 The notional plan showing example of another of the relation between the direction of plate leaping, and a stream. 
Prawing 71 The outline plan showing example of another of an opposed face with the strip of a cooling water fuel injection 

equipment. 

[Drawing 81 The notional plan showing another example of composition of a cooling water fiiel injection equipment. 
[Drawing 9] The plot plan of the guide rail of a strip nose-of-cam arresting gear, 
[Description of Notations] 

1 Finishing Mill 

2 Down Coiler 

3 Strip Cooling Line 

4 Pinch Roll 

5 Cooling Water Fuel Injection Equipment 

6 Strip 

7 Guide Rail 

8 Strip Nose-of-Cam Arresting Gear 

9 Run Truck 

10 Grasping Roll 

1 1 Fluid Fuel Injection Equipment 

1 2 Electromagnetism - Aspirator 
2 1 Guide Rail Only for Return 
22aand22b Shorter rail 
23aand23b Infestation rail 
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